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(54) ORGANIC EL ELEMENT 

(57)Abstract: 

PURPOSE: To prevent the degradation of a light emitting 
characteristic caused by oxygen or moisture, and maintain a 
stable light emitting characteristic over a long period of time by 
arranging a layer of double layers composed of an oxygen barrier 



layer and an oxygen absorbing layer as a sealing layer of a 
layered body. 

CONSTITUTION: A sealing layer 4 is arranged outside of a 
structure body 1 as a layered body 2 through a protective layer = 
3. This sealing layer 4 is composed of one or more sets of 
double layers by forming an oxygen absorbing layer 41 and an • 
oxygen barrier layer 42 as a single set. An organic compound, an ■■ 
oxygen absorbing compound, a fluorine compound, metallic fine 
powder and the like having small ionization potential are used as 
a material used in the oxygen absorbing layer 41. Metallic oxide, 




nitride, fluoride and the like used as the protective layer 3 are 
used as the oxygen barrier layer 42. 
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*aMlffc«U<KJKi-Sfc*E>. Lft»t*t 
40 tfft&ftt^-e. HfflWT-tift<. ^/w 

fflWT-fift<, ©^ft-CI*. c^)J:5 4» 
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2, 5 -fcT* (5, 7 - -X- t --O^/U- 2 -'O;/ 

4' -fc** (5, 7- t -'O'^vU- 2-^^y^-^^ 
/y^) X^/U^>- x 4, 4' -tf-X [5, 7 —is- 
(2-^^/U-2-y^/U) -2--<^^^-^i^yy 
/U] **vl"<>\ 2, (5, 7-v^-t— <V 

^Hr?*.^^ 2, 5 — 

fc** [5 -a, 

tyy/W] ^^-^^V N 2, 5~t*^ [5, 7-5*- 

(2-^^/u-2-y^/u) -2-^y/w/y 

/U] -3, 4i?*-7x.=./U?-X-7x.>' > 2, 5 - tfX 

4 t 4' -tr* (2— <y/«t/y'/u) t'^^n 

/K 5 ^/U- 2 - [2- [4- ( S-^^-yU- 2 - 

/K 2- [2- (4-^pp7x^;U) fcTn/U] -f 
[1, 2-d] tt^S-zumtO^^SttV*/- 
2-2' - (p-7x^L/yv?t'=l/y) -t*^ 

^y/f7/-^^y/f7/-;^, 2 - [2 - 
[4- tr-/u] 

^<yyV ^/-/K 2- [2- (4 -jfc/U/tfarv'^cc 

y^-^Xl 9 7 1, 6 2 8-6 3 71^^0*640 
li. W;ttf4MBBB6 3- 2 9 5 6 9 5^#{C|IB^Stt 

«s hy^ (8-^y;-;p) t/i^^a s tr* 

[f] -8-3r/y/-/U) 

8-^/y/7-h) 7;u^^At^>h\ hyx 
(8-^yy/-/u) ^y^^ N hy^ (s-y^vu 
-8-^-yyy— /u) t/u^ — ^a, 8-^yyy-^ 
yf!>A, hy^ (5-^pp-8-^yyy-/u) # 

zKy (II) -bf* (8-b Kp^>-5- 

*j y y 8 -t Knmy y ^jr 

[0035] fltr«Ex?-y/i"<>"t? ^swfc-Mfcfc u 

"Cfi> «*.tfRitl*WlF!B0 3 1 9 8 8 1 
#rF^0 3 7 3 5 8 2^«B#{cH^StfCl^t^* 
fliivs- fc;&ST?#5. t(Dft*fli LTfl, 1, 4-fc* 
* (2-^^/l-^^y /U) ^>"-£>\ 1, 4-t'^ (3 
-^^/u^^y/u) 1, (4-^^ 

/u-^^y/u) ^<>if > N v^x^y /u^yif >\ l, 4 — 
t'^ (2-^f/U^^y/P) -<^ifV, 1, 4-fc'X 
(3-^^/l-^^y /W) 'O'lf >\ 1, 4-fc** (2- 
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y^vu-x^y/u) - 2 -y ^/i^o-tf y x i, 4 - tr* 

[0 0 3 6] 43f$¥2-2 5 2 7 9 3-fH*«t;iBB 

i:LTffli^:l:m6, -t^ftSWi: Ltll 2, 

5-t'^ (4-y f/u^f y/u) tr7v*>\ 2, 5-tr 

^ (4 -xf/P7f y /U) t^v^^ 2, S-fc'X [2 

- (l-t7^/u) ) fcr^/u] er^y, 2, 

70 (4-^ h^r^^^y/U) fcT9S^ 2, 5 - t'X [2 

- (4 - K"7x.~/U) tfn/U] t^v^ 2, 5 - t'X 

[2- d-f^/u) t*~/i/| e^^^^ifs^ 

3 8 7 7 1 5^W»»l-ra^$tLT^-5zKy ^.c^/u^ 
[0 0 3 7] Sbl^ ±3CUfc»**a*K ^JfS^U'- 

-&«>*£A*M£. 2-^^n-<y y v (J. Appl. 

Phys. , I2 7t, L713 (1 9 8 8^) ) . 1 , 4 
20 -v^j:— /U— 1, 3-y^v^>\ 1, 1, 4, 4- 
^h^^ac^/u-l, 3>^^^^> (i^_bAppl. Phys. 
Lett. , ^5 em, L 7 9 9 (1 9 9 0^) ) , f7 ^ 
>f ^ KR»* (1#^¥ 2-305886 -^*) , ^ y 
U^R^flc (fflf2-l 8 9 8 9 0fM) . ^^ri^ 
i?7/-;UR#ft: (CT?2- 2 1 6 7 9 1 * 

(»bb s F2-2 2039 3-§-^«) . e^>?y ^ 

(«PBB5p2- 2 2 0 3 9 4f^#) , >^ 
JO v?3i^K** (ffl¥2-28 96 7 5^S) , fcfcr 
p t°n— /U^^ (#»3p2 - 2 9 6 8 9 1 , 
jx^y/ur^ (Appl. Phys. Lett.,m5 6#, 

L 7 9 9 (1 9 9 0^) ) . ^-ry^ft** »M¥ 
2-191694 , I^fj|^9WO 9 0X1 

3 148^Appl. Phys. Lett., vol 58, 18, P1982 (1991) 

[0038] *mwx~n, mz&ytm<DWftb it, » 

fSv?^ ^ y ^ >f xaWfc*4fc (R«*Mf IB 0 3 8 8 7 6 
40 8 ^-WmW^ftffl^ 3-231970 ^«^P^^> t 
co) S:fflv x 5^i:i s ff*U\ Afr^Ji: LTJi. 1, 4 

- :7cc — u^i/^^y^w^. 4, 4-7i^uy>?y 
^yr^v, 2, s-^yuy^fyf-fx 2, 6 
-t7f i/yv?^f yf^y, i, 4-t'7x^uy^ 
y ^ y x-r l, 4-p-fU7i = uy^f!lr 
^ 9, l 0-T^ h7-fe>"^/i'^M ^y-r-f 

4, 4' -t'^ (2, 2 -i/- t -y^/uy ^-/u 
t'n/U) t'^^c^/U, 4, 4' ~ fc'X (2, 2-i>y=c 

50 tf5r<b^T-#5o 
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[0039] z<n&o\zLXMi&£tiZ>9&ytm<Dm£lz 

t*«-C#5dK M5nm-5/imWiSSi^U\ 
[004 0] ©lETL&A/I 

[0041] urtt, Mtfhyr/-;uR» 

* (*n#fF3, 112, 19 7«nin*«#HH) . * 

^rt^7/-;« (*H1#rF3, 1 8 9, 4 4 7f 

n*mt«iMgi) . ^ ^ («h^B8 37-1 

6 096t^s§» . ^yry-^rwyii* 

(*I1«W3, 6 1 5, 4 0 2ti»r 1*3*3, 8 2 
0, 9 8 9f?fl»t, l«3, 5 4 2, 5 4 4^li 
4$<&Bg 4 5-5 5 5 #^*R. 1^5 1 -1 0 9 8 3^- 
WBHBg 51-93224 -S§r4*«, [p] 5 5 - 1 7 1 

0 5 ^&#L 1*156-4 148 |p) 5 5 - 1 0 8 
6 6 7 IrI55-156953 -i§-4*«L Ip3 5 6 - 

3 6 6 5 6f^*9#») . t'7/yygi((ifcj;rj?f 
7/oyR»# (*l«FffF»3, 1 8 0, 7 2 9^11 

|5lfg4, 2 7 8, 7 4 6-^*ffl#. WEBBg 5 5-8 
8 0 6 4 -^$&> IrI55-88065 IrJ 4 9 - 

1 0 5 5 3 7 1^55-51086 ^Wl. IrI 5 
6 - 8 0 0 5 1 H56-8 8 1 4 1 H 
57-45545 ^5 4- 1 1 2 6 3 7 ^ 

B5 5-74 54 6^«»#S) „ 7x^uyv? 
7^if* (^H^rFm3, 6 1 5, 4 0 4tB» 
#<&Bg 5 1-10 10 5 [W146-3712 
P]4 7-2 5 3 3 6 WBflHg 5 4-53 

4 3 5 *$r<&m, [5154-110536 -*§-^$&, [5] 5 4 - 

11992 5^«#*bs) x ry-/ur-; yR## 

(*H^fFf53, 5 6 7, 4 5 0fW»t, raS3, 1 

so, 7 0 3^af, mms, 240, 

6 5 8, 5 2 0 -f§-03»i*. IrJ*4, 2 3 
2, 10 3f«»», Rg4, 1 7 5, 9 6 1tH« 
f, ^4, 0 1 2, 3 7 6fW»t, 1*^BS4 9-3 
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5 7 0 2 -5§-<&$B s [513 9-2 7 5 7 7 4*BBBg 5 

5- 144250 -^SK |p]56-l 19132 
« x (B15 6-2 2 4 3 7 MSi^fFfl 1.11 
0, 5 1 8«nn**#RR) . 7;/Ip/^>ii 
* <#HI«WlFSS3, 5 2 6, 5 0 1f^f?#i) % 
m^M* (*H#flF^3, 2 5 7, 2 0 3^- 

(ttMBB 5 6 - 4 6 2 3 4 -g-£t<R«#HR) , 

(ftMBg 5 4- 1 1 0 8 3 7 . 

;o t K?^xWW* (*HWWMB3. 7 1 7, 4 6 2^ 

WBHBS 54-59143 ^$ft, [5)5 5- 5 2 0 

6 3 [5155-52064 ffl 5 5 - 4 6 

7 6 0 [5155-85495 f^i, [5] 5 7 - 1 

1 3 5 0 [5157-148749 WM¥ 

2- 311591 > x?vU-<VBI#ft: 
(WBBBg 61-210363 [5)61-2284 

5 1 [5161-14642 -i§-4**L [51 6 1 - 7 2 

2 5 5 f^f, [5162-47646 H 6 2 - 3 

6 6 7 4 [5162-10652 H 6 2 - 
20 3 0 2 5 5 (5160-93445 -S§-4*« x m 6 0 

- 9 4 4 6 2 t^f, [5160-174749 -f^«, ffl 
60-17505 2^«*#Rg) , ^IPVK** 
(*B4MMB4, 9 5 0, 9 5 0^»l#) . 7Ky^7 

»H¥2-2 0 4 9 9 6% v «) , r~y^* 

fi^fr 2-282263 ^«) . 1 - 

21139 9^mcmm^ihx^^mm^m^^ } j 

[0 0 4 2] IE?L^A®60tt-3|s|-^ U-Cf±±IEOt^S:«6 

3- 2 9 5 6 9 6 5^i^M^t)(0) , 

ff|g4, 12 7, 4 12f^»#, »^B85 3-2 7 0 

3 3 f^lft, [W154-58445 -f§-4*«L [5) 5 4 - 1 4 
9 6 3 4 -^<&£R. [5154-64299 HI 5 5 - 

7 9 4 5 0 ^ y Am. [5155-144250 [5l 5 

6- 119132 ^Wi. (5161-295558 

a. [5161-98353 f5]63-295695 

[0 0 4 3] ±IE^/U7-f y ^k*»Oft*«fc LT 
fl. ^/u^h'V. 1, 10, 15, 20-^h^^- 
/l — 2 1H, 2 3H-^7^>S (II) % 1, 10, 
15, 20-f h77x^-21H, 2 3H-7K/U7 
-f>ffi«B (I I). 5, 10, 15, 2 0-7^ h^^r^ 

(^y^7/Ptn7x=;i/) -2 1H, 2 3H-^;U7 
->y =iy7^P->7-yt^r> / h% 

7^Di/7-y^oy h\ 7^p^r^y (SH&JR) , 

>?y xii/T — >, fflfh7^f/W7^P'>7 

50 ^^^n^T->- x ^nA7^oi/7-y, ®r a v 
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[0 0 4 4] HMe**K*3R7 5^k-fr**5J: 

t;^f y />7 $ yft^*oft$wi itu, n, n, 

N' , N ' -fh77xr:;l,-4 f 4' -y7^7i 
~/K N, N ' ~y7x — N, N' - f (3- 
y ^/U^zc^/U) - [1, 1' -fc'^^^/U] -4, 
4' -^T^>\ 2, 2-fc'* (4-v?-p-hy^7 
^y^^n/u) r/n/^ 1, 1 - 1 ^ (4-v?-p- 

N ' , N ' -Th7-p"hy^-4, 4' -i^T^y 
:7^n/K 1, (4-^-p-h!i/U7^/7 
x^;b) - 4 —~7^^/Ui/S7 n^3r~tf->\ t'^ (4-v> 
^ f /U7 ^ y - 2 - ^ f /l-7x^) :7^~/uy ^ 

(4-v ; -p-h!i^7^y7xr:;l,) -/U^ 
N, N' - v/^^^/U-N, N ' -v? (4-y h 
^f>^^^/U) -4, 4* ->?7;yt'7x^K N, 
N, N' , N ' -=r V 7Z7az~/U- 4 , 4' -^7;; 
-7 ^-/U^—'r/U^ 4, 4' - 1"^ (v?7x^;U7; 
/) Ky :7^—/K N, N, N-h]J (p - h!i 

/t-) rs>\ 4- (v>-p- hy/^7^7) -4' - 
[4 p - h ]) >\>T ^ J ) ^^y/U] J^/U'O. 

4-N, N-^7x^7; 7 - (2-e/7x-/Ut^ 
/U) 'O'i?^ 3-y h^r^-4' -N, N-v^ol — 
;U7 ^ y *?vl"<>-£>\ N — :7^~ /Ujj;Us<y— /u^ 

[0045] jEnmAmt {.xnmznm^mztite 

ilSTteS nrn~-5 /imt^o r^lETL&AB 

[0 0 4 6] ©m^-^Aii 

M^fccxmrtbtizm+tzAmte. mrnxviSLAZ 
tifrm^z&xm^temTzmm&^^x^tLtfx < . 

&mnisxm\s^z>zbfrx$z> 0 
[0 0 4 7] AftM^Lm ^hol^7/uti/yy 

4#P^Bg 57-149259 1^58-5 
5 4 5 0 1^63-104061 ^^(C^^ 

S^t^57yh7^ry^^yR^ Polymer Prep 
r i nts, Japan Vol. 37, No. 3 (1 988) p. 681 ^ KfBift $ tiX ^ 

7K4&. jj/i'tfif'f ^ h% Japanese Journal of Applied 
Physics, 27, L 269(1988), #HPg 6 0- 6 9 6 5 7^ 
1^61-143764 1^61-14815 
9^»§l:ii^^ti^7/ut!/^ y r^y * >-R 




(8) ^P*f}¥ 7- 1 6 9 5 6 7 

14 

mfc. ^HIBg 61-225151 6 1 - 2 3 

3 7 5 0^iW^^tl-CI/^7yh7^7^^^ 
y«»#^J:i;7yhnyR»*, AppL Phys. Lett., 
55, 15, 1489^mri£c£>!g3 8 Qftffl«&¥Httii«'IltSld 

-ess <b m ct o x s ixfc*-** y-^fi^. 

*?M»BB5 9- 1 9 4 3 9 3 ^«trBB^StbTl^— iS 

w«-r-e»tft-fr«ii«f3as«*f f>tt^ 0 ft*D\ ^p^Bg5 9 

- 1 9 4 3 9 3^«T*tt«friB« : PejStt{t:'&«9«:»5t 

70 rt, m^AJioww^ ^xhm^^zkfrxzzzb 

[00 4 8] s-^-y v y-^mm^^mm 
tt\ jMfcittKte h y * (8-^yy-/H r/us-* 
a % hy^ (5, 7-i>? » o-8-^y y y -/u) r 
/u^-r^^. Ky^(5, 7-^p^e-8-^;y; 
-/u) hyx (2-y ^/u-s-^y y 

JR*5 In. Mg. Cu, Ca, Sn. ^fcfiP b 

>mmxm&ztix\<^h<Dhm*n<\ $&%m 
[0049] m*&.*jat^x<om£nmzmm£tite 

30 [0 0 5 0] *|g|^^ffl^^^«Jifls (fulfil 

[0 0 5 1] i. m—co¥&W 
JB— <©»Mro*«EL*^tt. HI l Ci^-f J; 5 (w x a/1 
#2 <h LT«iSfl:i<0^«c«a«3*:^L-C*tJhJB4 
40 StBER£*lTI/>*« - ^^HiM 4 fi, KiR!aiR«4l*3 
ctt>*^a^<y T® 4 2 ffit U^~fi«co— 

[0052] i ) {mm 

<* l <OlHflS$r*/MS(c $ x. 5 <b t >9 5 C 
50 ai^M*W^Sffi^®^Stt«t8^ft?i^^5 
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ft«K*sX3fcJI* IE?Ltt7JB*fctt«*Sfe7JB<ot^i"*u 

<o±«ffi±fc^««|JiS:KJt6rfcAs»*Ut\ ASM 

T\ PVDtti^5it#*>8) ^J:9riBU|BriB/j:m* 
IftWt^to-cfcixtf J:<, *»MtLTliM g o, G 

e O, Ah O3 x NiO, CaO, BaO, Fe2 O 

3 . Y2O3 , s i 02 x Wtik^f^mcomkVQ^ a 

1 N. BN. S i 3 N4 , L i3N4E0?&fbMK, S i 
C, T i C^^Rftft, SrS N EuS. CuS v Zn 
S*<fc«MM&* tfcllMgF2 N Mg (OH) 2 , Ba 
S04 #«<Dm«lft»tt*R«Mb'&»Sr**f-6Ci:*s 

O, MgCX A 1 2 O3 N N i 0^£JRRT*M s #fc: 

[0053] i^ifeitii^^f)^5«aiiis 

$SE LS^^tOE L3fe^*H-6a*tt«-§f*t/t«aiJB 
*s»feix«J:5^*t»*3J:tJR***ftS:aRrs Q pv 

a. 

[0054] %mm<ommx. msm&wutxst-rz 

5 0 




(9) ^Bflsp 7- 1 6 9 5 6 7 

16 

SRSisfe-efc?). WAtfRjCttan»te"eft«iMb» (M g 

— rt^SSSli 1 x 1 o- 2 P a ETF. Wlw 6 x 1 0- 3 P 

<£>J£;>3& 7 X10" J P a JSLL, L< fi 1 X 1 0" z P 
OTOTI^LTift^o JBMKMHil 0 nm/9 

5) »-&*HMt::£££. 3K»«FBBtt 1 «fBB«T, »* U 

S&SI^^-^^P^WEttl 2 0 0 VJ^T, #iC6 
OOVOT^K, t-Al»j;5 0 0mAOT, 
#1:16 OmAJ^W* 

[0055] ±3C^J:9^UT**S*t6«Ji»«)ip:*. 

BtW. «^tfSJ»tt3K»jfe-eMgO*j«Bt-*-5» 
£\ *BS<7>aS»i££ ( 1 0 n m/») -efiWKi-S 

^±PJHSfi^l 2/imtl)6o — ^> f^lfJico^OT 
Bf4*©fMI9b*^#«^ <t 0**9, Httfcjft 1 0 n 

[0 0 5 6] £fc. *»WtC*3l^-C«t«fl|JB<Ote^«-|S|. 

Tx PVDSi^^t^5) JwJ:0fiHBtBrtB*t 
50 (J^T. CVDfea^:^^ 
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77 

6) *f;li/^7Wo7/^ 

[0057] opvom^x^mn^im^m^mm^m 

tfy^i/^^ /fyyptvy, /fy^fi/y, tfy* 

1988,30, 22#BS) . #V^-VT (ZLUm^^y^ 

■Y— JvK 1988, 30, 22#Rg) , WBBBS6 3- 1 8 9 6 4 

63-22206 ^S(I^$ixTI/^7 *iR^H# 
^frfrfcK WBBB8 6 3-2 3 8 1 1 5^$&KP^£;ft 

u-v. /fy^ophii ^/u^-Drc^u>- x ^y^DD 

"TS^^^S-g^ (*M|sp3- 1 2 9 8 5 2 ^« 
•AM ^ 

[0 0 5 8] ©CVDfe [^7X^1^^ 

vd) ] I^J:5j«|^|Bftm«l»tti«5H L <k-&« 
/why^f/^7y, ^fy^f/^y^ b^-y->7^. 

[0 0 5 9] (J^-7/VtP7^P-/K ^/l^n 

#r?SBg6 3- 1 8 9 6 4#^*cH33%S^-C0^S7y* 
Hkmft+ik'&Vo. WEBBS 63-22206 -^SRKIlfl^ 
^T^^^iS^^t^^ #!Bg6 3- 2 3 8 

i i 5-^^{c^^^r^5^5/*^ii5^^b^. 
^y^pphy7/vtpxfi/y v ^y^PPv^/u 

tnxf t/y v ^nn|>y7/i'tDxfi/ytv ; ^nD 
7 vm&M&ft 3- 1 2 9 8 5 2 #£t«M*Hg) 

[0 0 6 0] «»Jifi, ffli^S55>^l:**^jCtT. 
^MiiPVDS (±.&<X><DiKft*fc&m , CVDfe 

r£l-tct6^> 10nm-100/imt^:i:^ 




(10) jftBflspy-. 1 6 9 5 6 7 

fi. mmwimQigteWLtei x 1 o- 2 p aerFssuoa 

6 x 1 0" 3 P a J^T. 3KVIROft]flKfflUCftiRA7 OOt 
£ilT# * L<(i6 0 0 T,£XT. SffiaSfi«*a 20 0t 
EJlTff^ Klil 00 tKTtfc t> , 5 0 n 

[00 6 1] • CVDfe 

7 P Pt'l/y^*^/^y7X-7(l 
i»)i^t57'7X-7l^ff|LiN e -«wi»)»c 

[0 0 6 2] • ^r-r^ h& 
[0 0 6 3] -X t°>-n— hfe 

±&**xbfe<Dm&hmm\z^xmtztm&. 100 

-20 0 00 rp m# £ L<{12 0 0-8 0 0 0 r pm 

30 Sr-t<0**SbJr5 — 6 0S>»£L<fil 0-.3 0&H 
6Stfc«, ^-v* hfeto«^^|p]«^U-CRfllSiir6 

fcJ:t)S^S^s I»^7>f K^7^*#J (2 5 
X 7 5 X 1 . 1 mm) ^»5gflc^Ac(i#«fcE LfR^T* 
0. 6-6mK ff^KfiO. 5-3mlt'fc^ i 

40 $0>,&d»&* l-40g/100ml^K(j:4-2 
Og/lOOml -CfrSo 

[0 0 6 4] fciS. hfeRtJX tf^n- hj£tfH> 

1"*tO*4fe^*3^Tt. »R«^*3SR«l»«S:ffll^-C 
3 0—1 0 Ot^L< (15 0 — 8 0X:X\ 1 — 2 4 B# 

[0 0 6 5] 2 ) $tlhS 

: ME«»S 3 l l 3 

b^Jjfrhs KMRJKJI4 1 T-jS4 2 fc Sr % 

50 r^l«^W"t-5-l«0«LS:— JB£jl±aB-r-5o 
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tt, (i) 4*^\W£ s rv*s*iv4 O/hSi^WJHfrfr 

lOFe, Co, Ni, Cu, RT/T/^y^JR, ^r± 

tt*M*0/hS^ftJH«^tf, A 1 , In, 
Mg, Yb, Zi, Na, K^£r^lf £ C <h 3&*T*# £ 0 

ftfcflU (^f7-/H91, PC, PS?) i*f5ii:is 
X#5„ 

rfA, ,fyxf uy, h yearns. #y4£fbtr 
ft. S i*aft»»4r*f-5^fc*s-e#5 0 K*/<yr 

h i:^7^«CJ:ot7 u-^x 5 S:K*t T <t t \, 
[0 0 6 6] 2 . 3zr.<D$&m 

■ fcSJhlit^jKttftKg'Jfti-SiKKttftv^ 3f 

te£LTtt*38MK {b*K*<o^m-CtJ:^o ft 
ib\ KlB^KKttt%3®W*feWb^fttwK5R^Si?) r 



(11) «fM¥7 - 1 6 9 5 6 7 

20 

t/\ ^(O^fe^Lrfi. Wx.tf*tt^b, iABMb. TK^uft 

ffii:LTii. 3l*R^«iS»*»«-C#St^-efcSfte> 
tfW^MRttfti\ ff»»Jh«*s, £M 

tto«K^5,ftS»*. MKfilWtnRL'C^IKL 
Tttit5:^s-eS6 0 ifc. l»IB{btt«flB. 3tBMb 

[0 0 6 7] KX&ft*, *^flffl*-t-6tt-*sfi: 
30 CO 

[0 0 6 8] ©«ffl#a»ra«»i^JB (F e , Co, 
Ni, Mn, Cr, V, Zn, Cu) ^)«fc v ^, 

tL<fi-t^K^b«9. *fe*USM!#a!BEg 

i^^^^M (Fe, Co, Ni, Mn, Cr, V, Z 
n, Cu) . *^A«JfttU<tt-t^*ft*ft*IWb"^^ 

SS^^'^A, 8Mb®, mt^*^, 
40 o ta±oia*x*ft« Ltt>^dsfft n\ ) ^-eft6 

1tk7Ui* mt^^h (ID CoO^ 

CoO+1/402 ->l/2Co2 03 
[0 0 6 9] ®£HRft*S3^3 0 0— ft*fcliriR«>fii 

SO T/u^7^, 7/^y ^^V?^. Affl$^SBEg^ 



(12) 



^m^7 - 1 6 9 5 6 7 
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mn&mnmftjfc. mm. j £<D&R&i>\*<i* j t<om\: 
m. &tc&fflm®mmwmm<n&m<n®i®^ mm. * 

y#, ^/p==rat/is^**&*-6«!a»?>aifiix*-- 

[0 0 7 0] ©6&, />°7^^ ( n^^, 
< tt 1 Sft%^T 0 . 0 0 1 £ffi%W_h) 

[0 0 7 1] r^<fc5*«K**»MJc*3^THii^ffl 



70 



»#4K*S:»»i-*tB**s*>*, Sft3/<^h (II) <D 
«*!6S||*SrRiRLrSiJ^*^*SKJ6S:fi] 

[0 0 7 2] 

Oz 



R-CH=CH-R 



R-CH 2 -R 



[0 0 7 3] 

1/2 0 2 



R-CH-R 



R-CH-CH-R 

V 



[0 0 7 4] ®<DW&. ©, ©t^Ot^^fc^o W 
1/202 +C^CO 

[oo7 5] 3. ssh^isw 

£fctta-S i :o-SiC, a 

Sfe, xtv=«-hfe ^^s^yi^ cvd^^ 
^77r>fh«S:fflt^Ctm5^ T/u^y&JR 



■3> R-CH-CH-R ' 
i)H OH 

ioii%«T-e*>5, i om% 
£jgx. fc a^J8t7k»J««»B £ ^FScSf b £iir 5 C £ j&s & 
30 5 0 **3, fl&7K#J3 1 t**t5«OT3©»«C, $ 

[0 0 7 6] 4. mW<D%W 

^e>*5 0 ^tci^cxcco#fihg4(D±^te(o 

«Wi&RttTfcJ:i\ l MMlHU£tt4 4 i Lttt, £M 
ftlCfi. T/U^, *>y ##7*, ao-f^y*, 

X*^:H^«L<, 6 0li%^l8 5M%WT 
Ltd »tclBIStt)5c<, ®<bBtr^>JB^t LT'>4< 4: 

50 (3 8 0-6 5 0 nm) -eEJ6+5fi!t^S:**-r50j6S 



H2O 
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&mum4 3frbtez&±m4±\cm<D&±mzmm^ 
it, iS7k@, mmwmm, m&mn&mi?z>z.tfrx$ 

MI«^^^Ti^t5r £^^Xfc5 0 CCD 

[0 0 7 7] 5 . m3L<0&W 

»*Sia«!ft* s 1 X 1 0" 1 2 c c • c m/ cm 2 ■ s - 
(cmHg) HTt*5tiI 2 2 t t-iK 

i\ ttXaiBffiftaiM£&£ LXfi, iB^HMfc 

fll 6#fgl 68f (1 9 5 9) fCE«StbT^5* 
J. Polym. Sci. part2A-2 vol.8 p. 467 ( 1 9 7 

0) icE*sttr^-6^»***jfsrfc^-e#So A 

[0 0 7 8] 

mums-*-*, 
cn»« 1 ] 




(13) W7-1 6 9 5 6 7 

24 

2 5X 7 5 X 1. lmmWX^7^fi (HO Y A 

TOflM 1 0 OnmOfSt'SISLtaWtSi: L/c 
(BIT, r Toa*s*l»S*bfc»E*38MS«rKffii:^ 
5) 0 i oSWXffSfit^ V lf/U7/U3-;U-C 3 

70 (fAn^y^-t^at/ufiM Xio#P B mr^L 
/Co ^f^i^SK^ffiKoK^fgi ( 0 * 

SfeiiDfJM?— H^N, N' -v^^^/u-N, N' - tf 
* — ( 3 — > f/U7x^/U) - [1, l' - t':7^^ 
/U] -4, 4* — >*T ^ > (J£JT\ TPD£t^5) ^2 

hy* (8-^yyy— /u) tvi^^a (j^t. ai 

q. k^^o) ^200rngAnt, K£^-r^-f*)£ 

1 X 1 0" 4 P a £X^J£Lfc 0 

20 [0 0 7 9] #:^X\ TPDSrAtLfeffiflSSfei^DfR^— 
h^2l5~2 2 0t^«LT, TPD£|R*&(g 
0. 1—0. 3 nm/»-«aiW3t«fSS^> I TOi±|I 

<^£#^K;Er^te^MX-fcofc 0 #c^X\ lEft&AJi 

Alq. £A*bfc^-y ^^»»et*Pl»#- H&2 
7 5t:*-e*DfRbT> Alq. IrlflSO. 1-0. 

2 nm/»X-iE7LaASJit-*SS[^ii:X, flli¥6 0 nm 

30 fc 0 J* (Mg) lgmA^tfc^ 

fc^ey ^^UittSianHRsK— h £^ (Ag) 5 0 0mg 

nmipiR u Mg^i. e n m/fpcommmrnxmrn 

S*. f^0#iCAg^O. lnm/WIIItfi^ 
^X, MgtAg^i^l^f)^SU|16 0nm 

CITOI . ZEdFL^Ag. »£J|. *3J:tW« 

M^T^6. r rx\ ITOIWITOB:^ 
K^Hlw^U. lX10" 4 Pa^ 

[0080] 9kmm<oj&tit 

WE^^8xi0- 3 PalIL^ o #:t>X\ Mg^Aof: 

^4 8 5tl:WLX, Mg^O. 5nm/#Wifa 
50 gxli^5t <l:^i:Sgft ^-rtcoKiR^KiC 
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(14) «NJB¥7- 1 6 9 5 6 7 

25 26 

nm) <dm g ohm «£f®/i) £i£tt/c 0 ^^tt^±t5M g o ^mm^rnxmrn^v r-m t 

[0 0 8 l]«fi-^!i7-I« UO. 5,imSi«U: 0 ±12. ^iLJI £ Ti^J§ 

WMl x 1 0- 4 P alt«ltMg$: 1 nm/* 3ft^£3§?fc£ii:/c 0 



m/E(v) 


mift£?S(mA/cm 2 ) 


$fg(cd/m 2 ) 


3£*32}^(lm/w) 


6 


10. 3 


2 9 0 


1.47 



**3, 3§3t®f*) (0. 3 cm 2 ) fctt, 1 0«Ott*« JO X [0 0 8 2] [**«2] HSWlWMgO (&3i'<y 



«ffi{V) 


mffi«S(mA/cm 2 ) 




^ft#J^ ( Im/w) * JS38#JR*># 


6 


10.0 


2 7 0 


1.4 5 7fi 



[0 0 8 3] [HflKM 3 ] MffiM 1 tf>»S[f SfclRJItOM g (ffl*^jfi<b*tt«. SpU :440M) ^lXlO* 2 

»W?r£ilTO^It* 100/i m^® Ufc 0 F e (30^ (£oJ3ff&K : 3 7 0t) (C <fc <9 1 0 m«J! Lfc. » 

ftSfi 5/im, Pc:Fe=50:30 Bfi Jh^TS^sR^ttlg^T^ii D T\ SfeKftf 1 2 t 

%<d&{*x\ ch 2 ci 2 »«^e>«»tt#ft^j:9j«* mmx-&oti 0 



mm 01) m«t^^(mA/cm 2 ) ^(cd/m 2 ) Sg#3b*(lm/w) *W83tejft<0* 
6 10.5 287 1.43 8 fl§ 

[0 0 8 4] [hbtt« 1 ] WWiRtWikJi (RXftiR ^1 tra««cbr*»E L*^SrfHKLfc 0 SFHStBttK 



«E(V) S«t^^(mA/cm 2 ) ®S(cd/m 2 ) fg^^(lm/w) ftXXAoft 
6 10.6 304 1.50 3fi 

[0 0 8 5] [Jfc««2] «»l<0*«:«JiUt£&K ♦ Hs«« 1 £: lilSIPIMl-efcofc, 

«E(V) Sffi&SOnA/cm 2 ) 3W^(cd/m 2 ) J65te5»*(lm/w) MIXXjftOtt 
6 1 0.5 300 1.50 4m 

[0086] b$\mito!kwu& tc 0 mmtemmm, vt&mtmmi oi^^mf^x 

*^»»ts, (2 3t) irr, f?ofc 0 ^^arto^ttttJH^tt^&jfjau^. 

«1 0 0 0i*IB««»*jft<O»rt:KT^J: 5 left o 



IMi Hffi«2 it««l tfc««2 
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(15) 6 9 5 6 7 

27 28 



10 (5) 1 1 (4) 9 (1) 1 0 5 (9 2) 7 0 (6 6) 



[oo87] mm&Tmm%:<Dmm> * 



**£vcK ffiB. (2 3^) i-T. flJJW 10 0c d/m 3 <D 
it. 



mm<n*mmm mw m*<nmmmr$ mm) 



mmm 1 
mmm 2 
mmm 3 

Jttt« 1 
hb«« 2 



4, 6 0 0 
9, 3 0 0 
7, 5 0 0 
2 12 
5 0 8 



15, 0 0 0 
2 0, 0 0 0 
17, 0 0 0 
9 5 3 
12, 0 0 0 



[0088] tmm&w] 

2 5rnrnX 7 5 mrnX 1 . 1 mm(?)f >f X(7)^7^Sffi 
t*ciC I TOli^ 10 0 nm<fcff £T-/£IWLfcfctO&gS 

- t'X- (3 ^VU^jl— /U) - [1, 1' -f7x 

-4, 4' -v^T^V (TPD) £2 0 0mgl^ 

ti. £ its 5 y ^7y»tti>f" h h y * (8 

-=¥7 y /U) T/^~^A (A 1 q . ) £2 0 0 m 
gAtlMQ^^ 1 X 1 0" 4 P alt'SEl 

/Co -^^STPDAtXOffirfazK— h 2 1 5-2 2 ot:^ 
T'WLTPD^IfMO. 1—0. 3nm/»tS 
Si^JtaSii:, !»6 0 nm<0ULa7JBSrJ«lRL 

-h^Ul q. LT 6 0 nm*»3K*L 

fc 0 8K**{*fi. hil*a*2 7 S^THMBBaws 

0. 1-0. 2nm, Sffiffififi^fi-efcofco #:JC. 

^y ^^«MSttiDfR#- hl^n^^l g£A 

5 0 0mg^VWc o t(7)iS^i^2X10- 4 Pal 
-e«JELr>< ^i^^ASrO. 0 3-0. 0 8 nm/f>(O 

^-y^^ffii^- h^e>^^*i/i>A4rl. 7-2. 8 

e^^^#— Magfi. ^m^5 o ot, 8 o otgs 



L/c Q I TO/T PD/A 1 q/Mg : I n <E>iR 

20 *^W»H4ffifi«JE7 V s 6 mA/ cm 

2 . 3WS 1 0 5 c d /m 3 -cm^^Sia* 1-3 1 m 

[0089] mmm±m<oje& 

8 N lOOmlH, fh77/UtPxf 

^u~2 s 3- ^t^7- /I^^M 

(^#w±»l : x^^a 

FNo. 1 6 0 0) 5 0 gMHf:^l|^ 

30 WUtiSttK (fp*«!lltt») ig^»tWiafc 

*:MU^rt^ hH«rf^HLflWWJhJ|& Lfc OR 
floppy) o 

[0090] [H5B^U5] ^yt^^yo. oig^x 
-f;>5m 1 i:S^lfcSiSi:/<7^!?A0. 111% 

0 or 3 O^HWIS^ JL*-C»fle 

ajKyttSr7uyAFNo. 1 6 0 0. 5 0 gW 
40 y ~x Afii7 p y t- h F C - 4 3 , 

«14 0mlCM, *##»Lfc 0 r 

«S»jhJii: ufc (jgJ¥o. 2^y) 0 
[0091] im&rn 6 ] y -^Atti. j^ 0 ^ 

^:7P|it-hFC-43, 1 0 Om 1 l:7^^y?i 
Sr7ayAFNo. 1 6 0 0, 5 0 gW^fJ 

«c-^^/</uh do (on^o. 5s&mmw4k 
so mm o . 5 * y ) 0 
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• 



(16) 



«MM¥7 - 1 6 9 5 6 7 
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[0 0 9 2] [H1SW17] '>^!?8^?A0. lg 
^i§7Kl0ml«^ SftT/U^t (*P^3g 
ttSU, iS« p p* : l7:n-y^Q-5 0) lOg^Mtffi 
#U mMMX'%Lmt! J £tz'&, i^rCAH, 60 0t 

mm z ittc y o - * : y ^ * 4» "c 5 o x: \^mm 1^97 

^> (m. p. =4 2-44t) I^DX-T^LfCo C 

[0 0 9 3] [Jttt«3] ftSl^y-^AttSi^n'y-f 70 
-hFC-4 3, 100ml Kir" h77tP^f l^y^: 



30 



*7nyAFNo. 1 6 0 0) 5 0 g it /c*gti£& 

[0 0 9 4] [it«W4] £SR;#*&Sfc«£itrfc^n- 
sKy***-^ 0X,fcMf&\^tz'< : 7 7>C S (m. p. = 
4 2-4 4t) S:Safi«4t?ffll^»3t«rtt*L, 

y) o jtllS«4^7j3j:tfittt«3'-4©#»EL* : T- 

l00cd/m 2 -Cl6««itaHB«l*5J:Wl^fl»<0* 

JtHHBtt*frofc. 



1 $rJ3 *<0#5£Ht 



HJ£0« 4 


4, 


5 0 0 


2 0, 


0 0 0 H#Hj£JUi 


1 2^3 8H£ftttL 


3a60» 5 


5, 


0 0 0 H#Rfl 


2 0, 


0 0 0 U*IB£JLh 


1 2^S^t*U 


H^F'J 6 


4, 


0 0 0 fl#M 


2 0, 


0 0 ob^heu: 


l 2trM'&mtteL 


SM«7 


8, 


ooo e#r^ 


1 o, 


0 0 op#p«m± 




tb««3 




15 0 H#M 


2, 


0 0 0H#ffl£A± 
















tk«W4 




15 0 R#Rfl 


1 , 


0 0 OHtftlJEJLh 

















&ffl*&<om&\z%iMk&frhti,1to 30 
[0 0 9 5] [MUM 8 ] 

i? :y h U 5 x l 0" 6 t o r r OXSI^N, 
N ' -i/^cc^/U-N, N' - (3 -y i = 

-1, 1 ' 4* -Z/T% > (EATT 40 

PDh^) ^2 0 0A 7 MU ^l^#TPD^8-7j- 

*->*y y :^T/i^-*A§g{fc (j^TAiq 3 ^ 

(«*Mft£ffi) 100A«U 5l#I§Alq 3 & 
2 0 0Altl/c o £<b{;: s -*y**s*?J* (Mg) <hi& 
(Ag) 410: 1 OlB^it-C 2 0 0 n m*^3f LXf 

[0 0 9 6] &mm<Dj&i& 

m^. ffis:^ y M±M7 pyt-hFc-72t 

l:, 7^^?i8r7nyAFNo. 1 6 0 0, £ ^ 50 



*S/i>A»*S:«*ltt?l 0 0 : 1 \CtjiZ>£ 5#fcfcT*# 

[0097] [tb«« 5 ] nmm s <Dm^<omm\^ 

[0 0 9 8] «ft«9] *jft«8-Cfflt^ltt*?ilJfc L 
t^^i/^^i/^7->-^4A U£A?n5te 

4^^F^^-(w^Pi&^^i:/ ef ^ 0 ^ 0 
[0 0 9 9] [HJ60iJ 1 0 ] HJfiW 8 T-ffi^fcflfak3iJ ^ 

3 fiuas^ui^teas^ c*^o fc. 
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(17) 



7-169567 
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Mg 


6 trM Bfl^R&ft L 


HlJfeW 8 






&nw 9 


SSTkMg SO* 


3 <^fl RH^Pfe^ L 


1 O 




1 ^fl -e^pfedfcj* 





[0100] [HffiW 1 1 ] 

2 5mmX 7 5 mmX 1 . 1 mmW^'^SIll: I T 
OSrJlMKfeKiJ: HO nm<aJf^T*»IKLfcfc<7>&38W 

it, yxvsicosfct^DiR^- men, n' - tr* 

(3-^f^7x-/U) — N, N' -v^^^/U [1, 
1' -^^-/u] -4, 4' — $?T x 1/ (TPD) £ 
2 00mgAix, ^feSS^y ^fyS*- HC4, 
4' — t'^ (2, 2* -v/7x^/l/t'^;U) tT^o:— 

(DPVBi) ^2 0 0mgAtlta^MlXl O" 4 
Pa*T»BEUfco TPDA^±fS/f - h £ 

2 i 5-2 2 o'c^-eaofRu TPDMfMO. 1 

-0. 3nm/#t«^fil[lIfLt, R«6 

TL&AJI^-L^ t5-o^-h<t!3DPVBi^ 
*|HT4 0nmaiItLfc c **ft#Wt#- hffl 
^2 4 0tT*$)^ IfMHO. 1—0. 3nm/ 

(AU 3 ) £2 0 Omg AfrTXffi«fc3S»Lfc 0 £ 

HiS7^t^5 0 0mgA^f 17C 0 ^<£>&. X£H 
* 1 x l O" 4 P a £-C»/EL-CA>e>. A 1 q 3 OAofc 

h£2 3 Ot^X'Wl, A 1 q 3 £0. 01- 
0. 0 3 nm/^lfMT*2 0 nmlf Lfc 0 £h 
Jw. ffi*0. 01 nm/&<D^*i£«T*RI«FtwSi5T:iDSR 
t)9-^y^r^f-h^^-7^->^ 
A£l. 4 nm/#WliMT'lf L^7c 0 ±15* 

5 o nmcDrnzx-mmmm^. M\^mmt^ 0 zv>m so 



■T-^WiSfrSrlfeJftaS^lw-C, OV^UOV, 0V^ 
e>-10V—0. 5Vf»5&fotWt, x-i; 

[ooioi] m±mv>M& 

[0102] [tt«« 6 ] HJ601J 1 1 1 1^ xs 

1 Xt^tkt8«l 6 (0»Jt LfcSI^Sr-ttt-Pix 5 0 ISfoff 
l-J:9^<^14BE^tfci^<^o3t^fi^ffi«l 1 

W^W*3Sa (^/<xx^^^filSH-2 2 0) f*} 
(^IL, ^2 5t->6 0t^3 05>, 6 0^2 
5^:^:3 0#»fc£i£3f»1^*/u£ 1 0 III* 0 iE?1R 

tttB*«Pfe*< *ofc*^f±XJt« 1 1 -C21B, hb^F'J 

l l fitt:«W 6 «rtfc-<T^*a#^*S* t) <£>rfi]±, 

[0103] [Hffi^J 1 2 ] 
S^7^C1 0 00A(7)ITO (S^y^^A-s 

ffiSUV-3 0 0) ^T^LfCo :^MitfcS 
iq«ffif+#^7^S«*XffiaSW^s/ h U 5xio 
- 5 torr^«-eN, Nf - (3 -^f/U7xr: 
/U) -1, 1' -^71-/1-4, 4' -^7;y (T 

pd) £6 o oAif u B\m% 8-fc Kp^y y 

y-/>7;^;-^^Al q 3 £5 0 0 A3£3f Lfc 0 
-*9**s$J* (Mg) (Ag) fc 1 0 : 1 

<D^itx*2 o o o A*sg*u*r«E Lm+nmmtt* 
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33 

[0 10 4] ffim#<OMf& 

z<Dm*<Dmi&fc&m&* o 0- 4 1 o r rj^T) 
? yy<Dmmmm%$kte5. 3x10 

" ,3 c c • c m/ cm 2 • s • (cmHg) ) 3r#^ 

i*r x m*<om^fc<Di&<D%ft*m-7\s* tisou 1 

ftT^TWJBWHe 1 0 0 c d /m 2 L 

[0105] [JfcttW 7 ] Kttffll 1 2 T-ffl^^»iS»Sr 70 
*<B±lc»Ji***/Sr5::fc*<. WSlOOc 

U)Lfc 0 i«#5 0 0l«in3gttKn«H *^rt<7>583MS[ 
ttIteWl2 0»^3. 9 5 cm 2 l->tfU Jt«£CT 7 ^ 

m<$2 cm 2 -e*>ofc 0 i¥ffi^mi2 5 < c^^ a* 

[0106] 20 

[*«<£>?»*] B±RWLfcJ:5l:s #?8W<ofB SB 

«ck#*c#, *»*o*iELj»tll»t5: 4: 

[[HI] *I8W<0, K— <Z)*W<0*fl:««:**WJw^i- 



[Ell] 




2: *t*4* 




7-169567 

[HI 2] *3SW^. »I^WWA#Mt«a6«n:/Tt 
[HI 3] #3S9!a>. fB = ^»M^ffW*««;Wtc^ 
[B4] *3g?Bco. lE^B^^MIri^ttlw^t 

[ID 6] gM^^iolpj^TOi; 
[HI 7] *JSWo. R£^ino||oAflcfltr«»nic 

1 0-flE 
1 

1 

2' -ftfl&tltJI 

2 1 — BMt3iS«iftj& s 1 X 1 0" 12 cc-cm/cm 2 
• s • (cmHg) GQ^g&I 

3 
3 

4-*hh#J 

4 l-KlRftiRJI 

4 2-s$/<yri 

4 3-3t*felifRWktt»JB» 

6- *MI 

7- "§tlL^£ 



[0 2] 
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(19) 



7-169567 




[04] 

t- .Jl ****** 





[06] 



IOv ( l*»- ,2 ccen»/c«« 2 .S<cmHg)<»irfltJ| 
J&&ZZZZZZ& 



21 7: ftt«« 



[E17] 





7D> h^-v'CD^^ 



(72)|§IM# Jlltt (Km 
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